イチジゲン ネンセイ ホゾンソクケイ ノ カイ ノ チョウジカン キョドウ ネンセイ キタイ ノ ホウテイシキケイ オ ジク ニ ヒセンケイ ハドウ ゲンショウ ノ スウリ ト オウヨウ by 松村, 昭孝
Title一次元粘性保存則系の解の長時間挙動 : 粘性気体の方程式系を軸に (非線形波動現象の数理と応用)
Author(s)松村, 昭孝













(1) $u+f(u)=(B(u)u)$ $(x\in R, t>0)$ ,
$u=u(t, x),$ $f=f(u)$ $u$ : $R+\cross Rarrow R$ , $f$ : $Rarrow R$
$B$ : $Rarrow R$
$(B=0)$
$f$ $df(u)$ $R$ $\Omega$
( ) $\lambda(u)<\lambda(u)<\cdots<\lambda(u)$ $\lambda(u)$
$r(u)$ $i$ $\Omega$ $(r\cdot\nabla\lambda)(u)\neq 0$
$(r\cdot\nabla\lambda)(u)=0$ $i$ “ ”,
$i$ “ ” $B(u)$
(Kawashima[ll]) :
(2) $B(u)r(u)\neq 0$ $(u\in\Omega, i=1, , , m)$ .
$(u$




(3) $u+( \frac u)=\mu u$ .
$\mu$ ( )
:
(4) $\{\begin{array}{l}\rho+(\rho w)=0,(\rho w)+(\rho w+p)=\mu w.\end{array}$
$\rho$ $w$ $\mu$ ( ), $p$
$p$
$p=a\rho$
1701 2010 92-101 92
$\gamma$ ( $\geq 1$ ), $a$
:
(5) $\{\begin{array}{l}\rho+(\rho w)=0,(\rho w)+(\rho w+p)=\mu w,(\rho(e+\frac))+((\rho(e+\frac)+p)w)=(\kappa\theta+\mu ww).\end{array}$
$\theta$
$\kappa$ ( ), $e$
$p,$ $e$
$p=R\rho\theta$ , $e= \frac\theta$















Burgers Hopf [3] (1950) Nishida [26] (1986),





(7) $\{\begin{array}{l}u+f(u)=0 (x\in R, t>0),u(0, x)=[Case]\end{array}$
Riemann 1860 [28] (
(4) $\mu=0$ $2\cross 2$ Euler )
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Riemann Lax [16] (1957)
Lax [16]
Reimann “ ”
“ ” “ ”









Nishihara-M [22] (1985), [231 (1986), Goodman [1] (1986)
Riemann







(8) $\{\begin{array}{l}v-w=0,w+p=\mu(), (x\in R, t>0).(e+\frac)+(pw)=(\kappa\theta+\mu),\end{array}$
$p$ $e$
$p= \frac$ , $e= \frac\theta$
(8)
(9) $(v, w, \theta)(x, 0)=(v, w, \theta)(x)$ $(x\in R)$ ,
(10) $\lim(v, w, \theta)(t, x)=(v\pm, w\pm, \theta)$ $(t>0)$
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$v\pm(>0),$ $w\pm,$ $\theta(>0)$
$\lim(v, w, \theta)(x)=(v\pm, w\pm, \theta)$ ,
$\inf v(x)>0$ , $\inf\theta(x)>0$
Riemann :
(11) $\{\begin{array}{l}v-w=0,w+p=0,(e+\frac)+(pw)=0, (x\in R, t>0),(v, w, \theta)(x, 0)=(v, w, \theta)(x);=[Case]\end{array}$
Riemann (11) $v$ $\theta$ 3 ( )
$\lambda=-\sqrt{}/v<0$ , $\lambda=0$ , $\lambda=-\lambda>0$
1 3 2
Riemann 1, 3 2
18 $z=(v, w, \theta),$ $z=(v\pm, w\pm, \theta)$
$z$ $z+$ $z$ $R$
1 $)$ Riemann $i$ $(i=1,3)$ $z(x/t)$
$K$awashima-Nishihara-M [13] (1986) (8)$-(10)$
$z(x/t)$
Riemann $z(x/t)$ $z$ 0/
$z(x/t)+z(x/t)-z$
$z$ $z\pm$ $z(x/t)$ $z-$
$z$ $z(x/t)$ $z$ $z+$
2 $)$ Riemann 2







3 $)$ Riemann $i$ $(i=1,3)$ $z$ (x–sit) (si:
$s<0<s)$ (8) $z$ $z+$ “ ”







Liu [17] (1985) $i$ “ ” (
Burgers )
$\alpha$ Liu






3.2. Riemann $2\cross 2$
3.3. Riemann $x-s$ $z(x-st)$
$z3(x, t):=z(x-st+\alpha)+z(x-st+\alpha)-z$
$\alpha$ $\alpha$
$z$ $z\pm$ $z(x-s$ $z$ $z$ $z(x-s$
$z$ $z+$ Huang-M [5] $z(x,0)$ (8)$-(10)$
$\alpha,$ $\alpha$ $z3(x, t)$
$z$ 2





$2\cross 2$ (3) ( Inflow Outflow
)




(12) $\{\begin{array}{l}\rho+(\rho w)=0,(\rho w)+(\rho w+p)=\mu w,p=a\rho.\end{array}$ $(x>0, t>0)$ ,
(12)
(13) $(\rho, w)(0, x)=(\rho, w)(x)$ , $(x>0)$ , $\inf\rho(x)>0$ ,
$x=+\infty$
(14) $\lim(\rho, w)(t, x)=(\rho+, w)$ $(t>0)$ ,
$x=0$ 3 :
Case 1( ):
(15) $w(t, 0)=0$, $t>0$ .
Case 2( ):
(15) $w(t, 0)=w<0$ , $t>0$ .
Case 3( ):
(15) $w(t, O)=w->0$ , $\rho(t, O)=\rho->0$ , $t>0$ .
$\rho\pm$ $w\pm$ (14) (15)
Case 1
$\rho$ $w$
Case 2 (resp. Case
3 $)$ (outflow) (resp. (inflow) )















Riemann Riemann (14) $(\rho+, w)$
(15) $(\rho-, w)$







$w\pm c(\rho)$ ( $c(\rho)$ )
Case 1 (15)




$w+>0$ Nishihara-M [24] (2000), $w+<0$
Mei-M [21] (1999) Inflow Outflow
( )
(cf.
Hashimoto-M [2] $)$ , $2\cross 2$ (8)
(cf. [20] Nishihara-M
[25], Kawashima-Nishibata-Nishikawa [15], Nakamura-Nishibata-Yuge [26] $)$
$3\cross 3$ (4)
(8)
(16) $(v, w, \theta)(0, x)=(v0, w0, \theta)(x)$ $(x>0)$
(17) $\lim(v, w, \theta)(t, x)=(v, w, \theta)$ $(t>0)$
$x=0$ ( )
(18) $w(t, 0)=0$ , $\theta(t, 0)=0$ , $(t>0)$
$\lim(v, w, \theta)(x)=(v, w, \theta)$ , $\inf v(x)>0$ , $\inf\theta(x)>0$
$2\cross 2$ Casel $v$ $\theta$








$2\cross 2$ [21] [24]
(18)
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